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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an actuator equipped 
with an angular acceleration sensor that can detect angular 
acceleration at low cost with high accuracy. 
SOLUTION: An actuator 1 has a motor 2 and a bend ratchet- 
type gear device 3 as a decelerator. An angular acceleration 
sensor 1 10 is fitted to a hollow shaft 7. The angular 
acceleration sensor 110 is fixed to rotate integrally with the 
hollow shaft 7, which having a first and a second disks 114, 
115 facing to each other. The first disk 114 is rigid and has a 
first slit group 116 arranged in a circumferential direction. The 
second disk 115 has a slit formation plate 115a, where a 
second slit group 117 is arranged in a circumferential 
direction and a leaf spring 115c elastically shifting the slit 
formation plate 115a, in accordance with an angular 
acceleration acting to the disk. An angular acceleration 
generated at the hollow shaft 7 is detected, based on the 
relative shift of the first slit group 116 and the second slit 
group 117. 
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Translation of JP 11-014656 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the 
translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim] 

[Claim 1] In the actuator of a configuration of that the motor and 
the reducer were arranged in the shape of same axle in housing 
It has the angular-acceleration sensor which detects the angular 
acceleration of one rotation axis, the output rotation axis of the 
aforementioned motor, or the slowdown output rotation axis of 
the aforementioned reducer — the concerned 
angular-acceleration sensor It has the 1st and 2nd disks 
mutually confronted while it was fixed so that it may really rotate 
to the aforementioned rotation axis. The 1st aforementioned disk 
is equipped with the 1st slit group which is the rigid body and 
was arranged to the circumferencial direction, the 2nd 
aforementioned disk The slit formation fraction in which the 2nd 
slit group arranged to the circumferencial direction was formed, 
It has the spring fraction which carries out the elastic variation 
rate of this slit formation fraction to a circumferencial direction 
according to the angular acceleration which acts on the 
concerned disk. The actuator with a built-in angular-acceleration 
sensor characterized by the angular acceleration generated in 
the aforementioned rotation axis based on the relative 
displacement of the slit group of the above 1st and the slit 
group of the above 2nd being detectable. 
[Claim 2] In a claim 1 , the aforementioned motor is a hollow 
motor equipped with the aforementioned output rotation axis in 
the air. the aforementioned reducer With an annular rigid 
internal gear and the annular flexible external-tooth gearing 
stationed inside this rigid internal gear It has the wave-motion 
generator made to generate relative rotation between the 
aforementioned rigid internal gear and the aforementioned 
flexible external-tooth gearing by ****** which moves the 
concerned tabling position to a circumferencial direction while 
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this flexible external-tooth gearing is stir-fried to radial and 
engaging partially to the aforementioned rigid internal gear. The 
actuator with a built-in angular-acceleration sensor characterized 
by being the bending engagement formula gearing of a hollow 
form equipped with the centrum which penetrates the concerned 
wave-motion generator and the aforementioned flexible 
external-tooth gearing. 

DETAILED DESCRIPTION 

[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention 
relates to the actuator equipped with the angular-acceleration 
sensor which detects the angular acceleration generated in a 
motor output shaft or a reducer output shaft about the actuator 
which consists of a motor and a reducer. 
[0002] 

[Prior art] If the transient vibration which a motor and a reducer 
generate in the actuator of a configuration of having been 
arranged in the shape of same axle at the time of the activation 
and a halt cannot be suppressed efficiently, since it will lead to a 
fall of a working speed, it is not desirable. Various kinds of 
things are proposed as oscillating control feedback loop for 
suppressing this transient vibration etc. The 
acceleration-feedback control is also proposed in this. In order 
to realize an acceleration-feedback control, it is necessary to 
detect the acceleration generated in the output shaft of the 
motor which constitutes the actuator, or the output shaft of a 
reducer. 

[0003] Generally, an output shaft is equipped with the encoder 
of a high resolution, first-floor time differential is performed for 
the signal showing angle of rotation of the output shaft for 
which it asked from this encoder output, and the operation 
technique of asking for angular acceleration is used. 
[0004] 

[Object of the Invention] However, the encoder with high 
resolution is expensive, and there are faults, like a lot of RF 
noises are contained in the time differential value of the 
quantized angle. Therefore, it is desirable to use the sensor 
which can moreover detect angular acceleration with high 
degree of accuracy by the low cost. 

[0005] The technical probrem of this invention is to propose the 
actuator equipped with the angular-acceleration sensor which 
can detect angular acceleration with high degree of accuracy by 
the low cost in view of this point. 
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[0006] 

[The means for solving a technical problem] In the actuator of a 
configuration of that, as for this invention, the motor and the 
reducer were arranged in the shape of same axle in housing in 
order to solve the above-mentioned technical probrem It has the 
angular-acceleration sensor which detects the angular 
acceleration of one rotation axis, the output rotation axis of the 
aforementioned motor, or the slowdown output rotation axis of 
the aforementioned reducer — as the concerned 
angular-acceleration sensor It has the 1st and 2nd disks 
mutually confronted while it was fixed so that it may really rotate 
to the aforementioned rotation axis. The 1st aforementioned disk 
is equipped with the 1st slit group which is the rigid body and 
was arranged to the circumferencial direction, the 2nd 
aforementioned disk The slit formation fraction in which the 2nd 
slit group arranged to the circumferencial direction was formed, 
It has the spring fraction which carries out the elastic variation 
rate of this slit formation fraction to a circumferencial direction 
according to the angular acceleration which acts on the 
concerned disk, and that whose detection of the angular 
acceleration generated in the aforementioned rotation axis based 
on the relative displacement of the slit group of the above 1st 
and the slit group of the above 2nd was attained is adopted. 
[0007] Here, as structure of an actuator, a thing of a hollow form 
which is shown in drawing 1 (A) is known. In the actuator 1 of a 
hollow form shown in this drawing, the annular output flange 3 
is connected with the end of the hollow output shaft 2 which 
has specified the centrum, and it can constitute so that driving 
force may be taken out from here. In this case, what is necessary 
is just to attach the angular-acceleration sensor 110 of the 
above-mentioned configuration in the edge periphery of the 
opposite side of the hollow output shaft 2. 
[0008] On the other hand, the angular-acceleration sensor 110 
can be attached in the output shaft 6 projected from the end of 
the housing 5 in the common actuator 4 shown in drawing 1 (B). 
As shown in drawing 1 (C), you may be made to instead attach 
the angular-acceleration sensor 10 at output-shaft 7a of the 
motor 7 of an actuator 4. 

[0009] Thus, in the actuators 1 and 4 of the constituted this 
invention, since it has the highly precise angular-acceleration 
sensor by the low cost, based on this sensor output, the 
transient vibration can be suppressed certainly, and a fall of a 
working speed can be avoided. 

[0010] A hollow motor is adopted as the aforementione d motor (l/ 
here, as the aforementioned reducer With an annular rigid 
internal gear and the annular flexible external-tooth gearing 
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stationed inside this rigid internal gear It has the wave-motion 
generator made to generate relative rotation between the 
aforementioned rigid internal gear and the aforementioned 
flexible external-tooth gearing by ****** which moves the 
concerned tabling position to a circumferencial direction while 
this flexible external-tooth gearing is stir-fried to radial and 
engaging partially to the aforementioned rigid internal gear. The 
bending engagement formula gearing of a hollow form equipped 
with the centrum which penetrates the concerned wave-motion 
generator and the aforementioned flexible external-tooth gearing 
is employable. 
[0011] 

[Gestalt of implementation of invention] The hollow form 
actuator which applied this invention to below with reference to 
the drawing is explained. 

[0012] If it explains with reference to drawing 2 , the bending 
engagement formula gearing 3 is equipped with the 
angular-acceleration sensor 110 arranged to the opposite side 
on both sides of the hollow form motor 2 which arranged the 
hollow form actuator 1 in the shape of same axle, the bending 
engagement formula gearing 3 of a hollow form, and the hollow 
form motor 2. 

[0013] Fundamentally, the hollow form motor 2 consists of wrap 
housing 6 in the field coil with an iron core 4, Rota 5 rotated by 
the magnetic field from this field coil 4, and the whole. Rota 5 is 
connected with the hollow shaft 7. You may fabricate Rota 5 in 
one on the periphery of the hollow shaft 7. Since Rota 5 is 
rotated at the rate of predetermined by giving the rotating 
magnetic field to Rota 5 from a field coil 4, the hollow shaft 7 
which is united with this is also rotated. 

[0014] The bending engagement formula gearing 3 of a hollow 
form connected with the hollow form motor 2 of this 
configuration is equipped with the annular rigid internal geai ffi 
the flexihleexternal-too th gearing /fObf a cup form with which 
the number of teeth arranged insidethis rigid internal gear 9 is 
different, and the wave-motion generato r^!!) inserted inside this 
flexible external-tooth gearing 10. The wave-motion generator 11 
is equipped with the wave bearing^pput between the profile 
configuration of a non-round shape, the rigid cam plate 12 which 
carried out the ellipse form typically, this cam plat^l2) and the 
flexible external-tooth gearing 10. By this wave-motion generator 
11, it is stir-fried by elliptical un-circularly [ the flexible 
external-tooth gearing's 10 external-tooth formation fraction ], 
and typically, and the external tooth has geared partially to the 
internal tooth of the rigid internal gear 9. If this wave-motion 
generator 11 is rotated, the engagement position of an external 
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tooth and an internal tooth will also be moved to a 
circumferencial direction, and relative rotation according to the 
number-of-teeth difference will occur among both [ these ] the 
gearings 9 and 10. 

[0015] Generally, the rigidinternal-gear 9 side is fixed. In 
illustration, the housin^l 6 with which the flange 15 was formed 
at the periphery is formedfand the rigid internal gear 9 ****s 
here and it is being fixed to it by(f7) Therefore, the flexible 
external-tooth gearing 10 side functions as a slowdown rotation 
output element. 

[0016] Here, the cam plate 12 of the wave-motion generator 11 is 
really formed in the periphery side of t he hollow shaftfT) Of 
course, it is good also as a configuration which constituted 
these as another component and was connected in the shape of 
same axle. 

[0017] On the other hand, the flexible external-tooth gearing 10 
has a cup form collectively, and has cjrum section ((opby which 
the external tooth is formed in the periphery side, annula r 
diaphram /l fipprolonged inside radial succeeding the end of this 
drum section 10a, and hollow boss ((O^which is following the 
inner circumference edge of this diaphram 10b. The flange 18 of 
a major diameter is really formed in the edge of this hollow boss 
10c. The output flange 20 is connected with this flange 18, and 
this output flange 20 is supported free [ rotation ] through the 
cloth roller bearing 19 at the housing 16 side. Moreover, hollow 
boss 10c is connected with the periphery of the hollow 
r einforcement sha flj^) and while this hollow reinforcement shaft 
22 is arranged the shape of the hollow shaft 7 and same axle of 
the above, the end is supported free [ rotation ] to the edge 
periphery side of the hollow shaft 7 through the bal l bearing ^) 
[0018] Next, the configuration of the angular-acceleration sensor 
1 10 arranged at the opposite side of the hollow shaft 7 is 
explained. The angula r^acceleration detection equipment (fl^)is 
equipped with the 1st disk 114 which fixed in the periphery side 
of the hollow shaft 7, and the 2nd disk 115, and is in the status 
that these confronted each other. The 1st slit group 116 and the 
2nd slit group 1 17 are formed in the fraction by the side of the 
periphery of these disks 114 and 115 at intervals of the fixed 
angle towards the circumferencial direction, respectively. These 
the 1st and 2nd slit groups 116 and 117 confront mutually each 
other, and the o ptical sensor ( fi^)is arranged at the status insert 
these. The detecting element of the optical sensor 119 consists 
of light emitting diode 120 and a semiconductor position 
transducer 121. 

[0019] The 2nd disk 115 is slit formation plate 115a with the 
annular fraction by the side of a periphery, and the 2nd slit 
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group 117 is formed here. Heavy-gage annular plate 115b for 
weight is attached in the inner circumference edge side of this 
slit formation Dlate^l 15a. This annular plate 115b for weight is 
supported byQ15dpf the annula r sections for axial fixation fixe d 
t o the peripheryot the hollow shafQ Ahrough the spring 
fraction which consists of three flat spring 115c prolonged 
toward a center at a spacing 120 degrees from the inner skin. 
According to the angular acceleration which acts on slit 
formation plate 15a, elastic deformation of each of three flat 
spring 115c is carried out to a circumferencial direction. 
[0020] On the other hand, it has 1 14d of the annular sections for 
axial fixation by which the 1st disk 14 was also fixed to the 
periphery side of the hollow shaft 7, and annular slit formation 
plate 114a fixed to the periphery veranda of 114d of this annular 
section, and the 1st slit group 116 is formed in slit formation 
plate 114a. 

[0021] In addition, the component part of the 
angular-acceleration sensor 1 10 of the above-mentioned 
configuration is covered by cup-like casing 110a. 
[0022] Next, the 1st and 2nd slit groups 116 and 117 currently 
formed in the 1st and 2nd disks 114 and 115 are explained. The 
1st slit group 116 formed in slit formation plate 114a of the 1st 
disk 1 14 consists of a slit prolonged in radial [ which was formed 
at intervals of the fixed angle ]. On the other hand, although the 
2nd slit group 117 formed in slit formation plate 115a of the 2nd 
disk 115 is the same angle spacing, it consists of a slit prolonged 
in the orientation in which only the fixed angle inclined to radial. 
[0023] Where these the 1st and 2nd slit groups 116 and 117 are 
developed in the orientation of a straight line from a 
circumferencial direction, it is shown in drawing 3 . The slit 
group shown by the dotted line in this drawing is the 1st slit 
group 116 formed in the 1st disk 114, and what is shown as a 
solid line is the 2nd slit group 117 formed in the 2nd disk 115. 
Moreover, the domain enclosed with the fictitious outline is the 
irradiation field of the parallel light from light emitting diode 120. 
The slit group 116 consists of the slit 116a formed by fixed pitch 
p, and the slit group 117 of another side consists of the slit 117a 
toward which only the fixed angle inclined to slit 116a. 
Intersection part A of these slits 116a and 117a is carrying out 
partition formation of the optical transit fraction. If both slits 
116a and 117a move relatively [ longitudinal direction ], this 
intersection part A will move perpendicularly (namely, disk 
radial). This move position is detected at the semiconductor 
position-transducer 121 side. 

[0024] The optical sensor 1 19 of the angular-acceleration 
detection equipment 1 10 and the digital-disposal-circuit 
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configuration of a sensor output signal are shown in drawing 4 . 
If the parallel light from light emitting diode 120 passes a part for 
the intersection of slits 116a and 1 17a and irradiates detection 
side 121a of the semiconductor position transducer 121, the 
photoelectrical defluxion force il and i2 distributed to the 
proportion according to the irradiation position will be 
outputted from this detector 121. The quantity of light of light 
emitting diode 120 is controlled so that the sum of outputs il 
and i2 becomes a constant value. Therefore, the move position 
of the detection output of a detector 121, for example, 
detecting-signal S of one of these, to intersection part A can be 
measured. 

[0025] Thus, in the constituted hollow form actuator 1, when a 
motor 2 drives, and the hollow shaft 7 starts rotation or the 
rotational speed changes, the 2nd slit group 117 by the side of 
the 2nd disk 115 shifts to a circumferencial direction to the 1st 
slit group 116 by the side of the 1st disk 114 of another side. 
That is, with the inertia force of slit formation partial 115a by the 
side of the 2nd disk 115, since the spring partial 115b carries out 
elastic deformation to a circumferencial direction, the 2nd slit 
group 117 also shifts to a circumferencial direction in connection 
with it. Consequently, intersection part A (light-transmission 
fraction) formed between the 1st slit group 116 and the 2nd slit 
group 117 shifts to radial. For this reason, the **** position by 
the side of the semiconductor position transducer 121 moves. 
Output S of this detector 121 changes in connection with this 
move. Therefore, the angular acceleration generated at the 
hollow shaft 7 can be measured from this detector output S. 
[0026] 

[Effect of the invention] As explained above, since the actuator 
of this invention is equipped with the angular-acceleration 
sensor which can detect angular acceleration with high degree 
of accuracy by the low cost, it can perform an inhibitory-control 
operation of the transient vibration pertinently, and can avoid 
evils, such as a fall of a working speed. 



[Translation done.] 
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